Surfactant secretagogue activation of protein kinase C isoforms in cultured rat type II cells.
Several lung surfactant secretagogues are known to activate protein kinase C (PKC) in type II cells. Such agents include 12-O-tetradecanoylphorbol 13-acetate (TPA) and cell-permeable diacylglycerols that directly activate PKC. Other agents include ATP and UTP, which act at P2Y(2) receptors coupled to phosphoinositide-specific phospholipase C, activation of which leads to formation of diacylglycerols and consequent activation of PKC. Activation of PKC is associated with redistribution of enzyme from a cytosolic to a membrane fraction of the cell. We examined the PKC isomers that are translocated by ATP, UTP, TPA, and dioctanoylglycerol in cultured type II cells isolated from adult rats. PKC isoforms were identified by Western blotting using isoform-specific antibodies. Treatment of type II cells with ATP, UTP, TPA, and dioctanoylglycerol resulted in a significant redistribution of PKC-mu from cytosol to membrane. TPA and dioctanoylglycerol also activated PKC-alpha, -betaI, -betaII, -delta, and -eta, but those isoforms were not activated by ATP or UTP. The effects of TPA and dioctanoylglycerol on PKC-mu were more pronounced than those of the P2Y(2) agonists, and the effect of TPA was also more rapid than that of ATP. The data show that direct activators and agents that generate endogenous diacylglycerols have different PKC activation patterns. Because it is activated by different types of secretagogues, PKC-mu may have an important role in the physiological regulation of surfactant secretion.